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(54) Drain vahre for fuel filter water separator 

(57) A drain valve (1 02) for a fuel filter water separa- 
tor (70) for an internal combustion engine has a first port 
(116) mating witii the vent opening (1 00) of the separa- 
tor (70), a second port (1 1 8) mating with the drain open- 
ing (98) of the separator (70) and a third port (1 20). The 
drain valve (102) is actuable between a closed position 
blocking communteation of the first port (116) with the 
third port (120) and blocking communication of the sec- 
ond port (118) witti the third port (120), and an open 
position providing communication of the first port (1 1 6) 
with the third port (120) and providing communteation of 
the second port (118) with the third port (120). If the 
valve (102) is actuated to tfie open position when the 
engine is off. collected water and vent air each flow 
through the ttirrd port (120) but in opposite directions. If 
the drain valve (102) is actuated while the engine is run- 
ning, pressurized fuel spray from the vent opening (1 00) 
and collected water from the drain opening (98) of the 
separator (70) each flow through ttie ttiird port (120) in 
the same direction. 
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Description 

BACKGROUND AND SUMMARY 

[0001 ] The invention relates to fuel filter water sep- s 
arators for internal connbustion engines, usually diesel 
engines, and more particularly to a drain valve therefor. 
[00021 Diesel fuel tends to contain relatively high 
levels of impurities such as particulate matter and water, 
as compared to corresponding levels in other liquid io 
hydrocarbon fuels. As a consequence, diesel fuel typi- 
cally needs to be filtered before injecting the diesel fuel 
into the engine. The concern over the levels of particu- 
late matter and water in the diesel fuel are significant 
due to the problenris which can be caused. Particulate is 
matter can clog fuel lines and fuel injectors and cause 
deposits to be formed in the combustion chamber. 
When water-laden diesel fuel is run through a fuel sys- 
tem and engine, the presence of the water can cause 
the fuel injection system to malfunction due to rust, cor- 20 
rosion, deposits, eta Excessive levels of water may lead 
to catastrophic Injector nozzle failure due to the effects 
of steam expansion and/or lubricity effects. 
[0003] Fuel filter water separators are known in the 
prior art for filtering the particulate matter and removing 25 
the water. Fuel filter water separators with a drain valve 
for periodically draining the collected water are also 
l<nown in the prior art, for example as shown in U.S. Pat- 
ent 5,855,772, Incorporated herein by reference. 
[0004] The present invention provides an improved 30 
drain valve for a fuel filter water separator. The fuel filter 
water separator has a housing defining a water collec- 
tion space and a vent space. The housing has a wall 
with a drain opening therethrough for draining water 
frem the water collection space, and a vent opening 3s 
therethrough and permitting incoming air to replace out- 
going water. The engine has a running condition 
wherein the fuel filter water separator is pressurized, 
and an off condition wherein the fuel filter water separa- 
tor is not pressurized. The drain valve includes a hous- 40 
ing mounted to the fuel filter water separator housing 
and having a first port mating with the vent opening, a 
second port mating with the drain opening, and a third 
port. An actuator member in the drain valve housing is 
actuatable between a dosed position blocking commu- 415 
nfcation of the first port with the third port and blocking 
communfcation of the second port wltti ttie third port. 
The actuator member in the drain valve housing is actu- 
atable to an open positk>n providing communication of 
the first port with the third port and providing communi- so 
cation of the second port with the third port. In a typical 
situatfon, when the operator sees an indication that 
water is present, he turns off the engine, thus depressu- 
rizing the fuel filter water separator, and opens the drain 
valve by actuating the actuator member to the open 55 
position, and collected water and vent air each flow 
through the noted third port, but in opposite directions, 
i.e., if the operator opens the drain valve during the off 



condition of the engine with the fuel filter water separa- 
tor not pressurized, the first port draws air through the 
vent passage from around the drain stream of collected 
water flowing in the opposite direction in the third port. 
In one embodiment, if the actuator member of the drain 
valve is actuated to the open position when the engine 
Is in the running condition and providing pressurized 
fuel at the noted vent opening, then fuel spray from the 
vent opening and collected water from the drain opening 
of the fuel filter water separator housing each flow 
through the noted.third port in the same direction, i.e. if 
the operator opens the drain valve during the running 
condition of the engine with the fuel filter water separa- 
tor pressurized, a pressurized fuel vent stream from the 
first port joins the drain stream from the second port at 
the third port and flows in the same directton there- 
through. 

[0005] According to this invention there is provided 
a drain valve for a fuel filter water separator for an inter- 
nal combustion engine, said fuel filter water separator 
having a housing defining a water collection space and 
a vent space, the housing having a wall with a drain 
opening therethrough for draining water from said water 
collection space, and having a vent opening there- 
through and permitting incoming air to replace outgoing 
water, said engine having a running condition wherein 
said fuel filter water separator is pressurized, said 
engine having an off condition wherein said fuel filter 
water separator is not pressurized, said drain valve 
comprising a housing mounted to said fuel filter water 
separator housing and having a first port mating witti 
said vent opening, a second port mating with said drain 
opening, and a third port, and an actuator member in 
said drain valve housing and actuable between a closed 
posilfon blocking communication of said first port witti 
said third port and blocking communication of said sec- 
ond port with said third port, and an open position pro- 
viding communication of said first port with said third 
port and providing communk»tion of said second port 
with said third port such that if said actuator member of 
said drain valve is actuated to said open position when 
said engine is in said off condition, collected water and 
vent air each flow through said third port in opposite 
directions. 

[0OO6] A prefemed fomn of drain vah/e whteh 
embodies this invention may have one or more of the 
following features. 

[0007] The third port may be gravrtetionatly below 
the drain opening. 

p)008] The drain opening may be gravitationally 
below the vent opening. 

[0009] The tiiird port may be gravitationally below 
the second port. 

[0010] The second port may be gravitetionally 
below the first port 

[0011] A seal radially bearing between the drain 
valve housing and the piston at the first port may be pro- 
vided. 
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[0012] A seal axiatty bearing between the drain 
valve housing and the piston at the third port may be 
provided. 

[0013] The first portion of the vent passage may 
extend between an upstream end and a downstream s 
end, the upstream end communicating with the second 
portion of the vent passage when the piston is in the 
open position, the downstream end communicating with 
the first port when the piston is in the open position, the 
downstream end being blocked from communication io 
with the first port when the piston Is in the closed posi- 
tion. 

[0014] The upstream end of the first portion of the 
vent passage may communicate with the second por- 
tion of the vent passage when the piston is in the closed is 
position. There may be a drain passage having a first 
portion extending radially in the piston, and a second 
portion extending axiaily in the piston. 
[0015] The first portion of the drain passage may 
extend between an upstream end and a downstream 20 
end, the upstream end communicating with the second 
port when the piston is in the open position, the second 
portion of the drain passage extending between an 
upstream end and a downstream end, the upstream 
end of the second portion of the drain passage commu- as 
nicating with the downstream end of the first portion of 
the drain passage in each of the open and closed posi- 
tions of the piston, the downstream end of the second 
portion of the drain passage connmunicating with the 
third port when the piston is in the open position, at least ao 
one of the upstream ends off the first portion of the drain 
passage and the downstream end of the second portion 
of the drain passage being blocked from communication 
with a respective one of the second and third ports 
when the piston is in the closed position. 35 
[0016] The upstream end of the first portion of the 
drain passage may be blocked from communfcation with 
the second port when the piston is in the closed posi- 
tion. The downstream end of the second portion of the 
drain passage may communkate with the third port in 40 
each of the open and closed positions of the piston. The 
downstream end of the second portion of the drain pas- 
sage may be blocked from communfcation with the third 
port when the piston is in the dosed position. The 
upstream end of the first portion off the drain passage 45 
may communicate with the second port in each of the 
open and closed positions of the piston. An arcuate 
groove in one of the piston and the drain valve housing 
may communfcate with the upstream end of the first 
portion of the drain passage and the second port in so 
each of the open and closed positions of the piston. 
[0017] When the actuator member is a rotary piston 
comprising a vent passage having a first portion extend- 
ing radially In the piston and a second portion extending 
axiaily In the piston, the vent passage may extend 55 
between an upstream end and a downstream end, the 
downstream end communicating with said first port 
when said piston is in the open position, the second por- 



tion of the vent passage extending between an 
upstream end and a downstream end, the upstream 
end of the second portion of the vent passage commu- 
nicating with the third port when the piston Is in the open 
position, the downstream end of the second portion of 
the vent passage communicating with the upstream end 
of the first portion of the vent passage in each of the 
open and closed positions of the piston, at least one of 
the downstream end of the first portion of the vent pas- 
sage and the upstream end off the second portion of the 
vent passage being blocked from communication with a 
respective one of the first and third ports when the pis- 
ton is in the closed position. The upstream end of the 
second portion of the vent passage may be in commu- 
nfcation with the third port in each of the open and 
closed positions of the piston. 

[0018] The upstream end of the second portion of 
the vent passage may be blocked from communfcation 
with the third port when the piston is in the closed posi- 
tion. 

[0019] The downstream end of the first portion of 
the vent passage may be in communication with the first 
port in each of the open and cfcsed positions of the pis- 
ton. 

[00201 An arcuate groove in one of the piston and 
the drain valve may communicate with the downstream 
end of the first portion of the vent passage and the first 
port in each of the open and cfcsed positions of the pis- 
tons. 

[0021] Rrst and third seals which bear radially 
between the drain valve housing and the piston at the 
first and second ports at the radially extending first por- 
tions of the vent passage and drain passage respec- 
tively may be provided. 

[0022] Rrst and second seals which bear axiaily 
between the drain valve housing and the piston at the 
third port at the axiaily extending positions of the vent 
passage and the drain passage respectively may be 
provided. 

[0023] The vent passage may have a third portion 
extending radially In the drain valve housing and a 
fourth portion extending axiaily In the drain valve hous- 
ing, the second portion extending axialiy along the 
plunger, the first and third portions being joined by the 
second portion, the fourth portion being radially spaced 
ft-om the second portion, the vent passage may have a 
fifth portion extending radially in the drain valve housing, 
such that vent air through the vent passage flows from 
the third port then through the fifth portion then axiaily 
through the fourth portion then radially through the third 
portion then axiaily through the second portion then 
radially through the first portion to the vent opening. 
[0024] The drain valve housing may have a drain 
chamber and a vent chamber axialiy spaced from each 
other by a dividing wall, and the plunger may extend axi- 
aily through the dividing wall and may redprocate in the 
drain and vent chambere between open and dosed 
positions, such that in the open position, collected water 
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flows from the drain chamber along the plunger into the 
third port, and vent air flows In the opposite direction 
through the third port towards the plunger and then 
enters the vent passage at the fifth portion. 
[0025] A drain passage having a first portion s 
extending radially in the drain valve housing, relative to 
the axis and a second portion extending axially along 
the plunger to the third port may be provided. 

BRIEF DESCRIPTION OF THE DRAWINGS io 
[0026] 

Rg. 1 is like Rg. 7 of incorporated US Patent 
5,855,772 but shows a drain valve which embodies is 
the present invention; 

Rg, 2 Is an exploded perspective view of the drain 
valve of Rg. 1 ; 

Rg. 3 is an assembled perspective view of the drain 
valve of Rgs. 1 and 2; 20 
Rg. 4 is a sectional view taken along line 44 of Fig. 
1 , and shows the vahfe In the closed position. 
Rg. 5 Is a sectional view taken along line 5-5 of Rg. 
4; 

Rg. 6 is a sectional view taken along line 6-6 of 2S 
Rg.4; 

Rg. 7 is a sectional view taken along line 7-7 of 
Rg.4; 

Rg. 8 is a side elevation view of the valve of Rgs. 3 
and 4, but shows the valve in the open position. 30 
Rg. 9 is a sectional view taken along line 9-9 of Fig. 
8; 

Rg. 1 0 is a sectional view taken along line 1 0-1 0 of 
Rg. 9; 

Rg. 1 1 is a sectional view taken along Hne 1 1 -1 1 of as 
Rg.9; 

Rg. 12 is a sectional view taken along line 12-12 of 
Rg. 9; 

Rg. 13 is a sectional view taken along line 13-13 of 
Rg.9; 40 
Rg. 14 is a sectional view taken along line 14-14 of 
Rg. 10; 

Rg. 15 is a sectional view of another embodiment 
of a drain valve iri accordance with the invention. 
Rg. 1 6 is a sectional view taken along line 1 6-1 6 of 4s 
Rg. 15. 

Rg. 1 7 is a sectional view showing the valve of Rg. 
15 in the open position. 

Rg. 18 is a sectional view taken along line 18-18 of 
Rg. 17. so 
Rg. 19 is a sectional view of another embodiment 
of a drain valve in accordance with the invention. 
Rg. 20 is a sectional view taken along line 20-20 of 
Fig. 19. 

Rg. 21 is a sectional view showing the valve of Rg. 55 
1 9 in the open position. 

Rg. 22 Is a secttonal view taken along line 22-22 of 
Rg. 21. 



Rg. 23 is a bottom end elevation view taken along 
line 23-23 of Rg. 21. 

Rg. 24 is a sectional view of another embodiment 
of a drain valve in accordance with the invention. 
Rg. 25 is a sectional view taken along line 25-25 of 
Rg. 24. 

Rg. 26 is a sectional view showing the valve of Rg. 
24 in the open position. 

Rg. 27 is a sectional view taken along line 27-27 of 
Rg.26. 

Rg. 28 IS a sectional view tal<en along line 28-28 of 
Rg. 26. 

Rg. 29 is a sectional view taken along nne 29-29 of 
Rg. 26. 

Rg. 30 is a sectional view showing another embod- 
iment of a drain valve in accordance with the Inven- 
tion. 

Rg. 31 is a sectional view taken atong line 31-31 of 
Rg. 30. 

Rg. 32 is a sectional view showing the drain valve 
of Rg. 30 in the open position. 
Rg. 33 is a sectional view taken along line 33-33 of 
Rg. 32. 

Rg. 34 is an enlarged view of a portion of Rg. 30 as 
shown at line 34-34 In Rg. 30. 
Rg. 35 is a sectional view taken along Hne 35-35 of 
Rg. 32. 

Rg. 36 is a sectional view taken along line 36-36 of 
Rg. 32. 

Rg. 37 IS a sectional view taken along line 37-37 of 
Rg. 32. 

Rg. 38 is a sectional view taken along line 38-38 of 
Rg. 30. 

Rg. 39 is a sectional view showing another embod- 
iment of a drain valve in accordance with the inven- 
tion. 

Rg. 40 is a sectional view taken along line 40-40 of 
Rg. 39. 

Rg. 41 is a sectional view showing the drain valve 

of Rg. 39 in the open position. 

Rg. 42 is a sectional view taken ak>ng line 42-42 of 

Rg.4l. 

Rg. 43 is an enlarged view of a portion of Rg. 41 . 
Rg. 44 is a sectional view taken atong line 44-44 of 
Rg. 41. 

Rg. 45 is a sectional view taken atong line 45-45 of 
Rg. 39. 

Rg. 46 is a top view of another embodiment of a 
drain valve in accordance with the invention. 

Rg. 47 is a sectional view taken along line 47-47 of 
Rg. 46, 

Rg. 48 is a top view showing the drain vah^ of Rg. 
46 in the open position. 

Rg. 49 is a sectional view taken along line 49-49 of 
Rg. 48. 

Rg. 50 is a sectional view taken along line 50-50 of 
Rg. 49. 
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Fig. 51 is a sectional view tal(en along line 51-61 of 
Fig. 49. 

Fig. 52 is an enlarged view of a portion of Rg. 49. 
Fig. 53 is a sectional view taken along line 53-53 of 
Fig. 52. 5 
Fig. 54 is a sectional view of another embodiment 
of a drain valve in accordance with the invention. 
Fig. 55 is a sectional view showing the drain valve 
of Fig. 54 in the open position. 
Fig. 56 is a side elevation view partially cut away of io 
a further embodiment of the drain valve of Rg. 54. 
Rg. 57 is a perspective view from below, partially 
cut away, of the drain valve of Fig. 56. 
Fig. 58 is a perspective view from above, partially 
cut away, of the drain valve of Fig. 56. is 
Fig. 59 is a perspective view from below of tiie drain 
valve of Rg. 56. 

Fig. 60 is a perspective view from above of tiie drain 
valve of Rg. 56. 

Rg. 61 is a sectional view of anotiier embodiment 20 
of a drain valve in accordance witti the invention. 

DETAILED DESCRIPTION 

[0027] Rg. 1 shows a fuel filter water separator 70 2s 
and will be only briefly described since it is also shown 
at 20 In incorporated U.S. Patent 5,855,772 to which fur 
ther reference may be had. Fuel filter water separator 
70 includes a housing 72 closed by a ttireaded lid 74 
and having a filter and water separating element 76 so 
therein. Diesel fuel enters at fuel inlet 78, flows radially 
Inwardly through annular filter element 76 to hollow inte- 
rior 80 and tiien flows through fuel outlet 82 to the fuel 
injection system of intemal combustion engine 84, such 
as a diesel engine. The housing Includes a heater ring 35 
86 for heating the diesel fuel to prevent it ft-om coalesc- 
ing in cold weather, a heater connector/tiiemiostat 
assembly 88. and a water-in-fuel (WIF) sensor 90, all as 
is known in the prior art and as shown in the incorpo- 
rated 772 patent. Housing 72 defines a water collection 40 
space 92 and a vent space 94. The housing has a wall 
96 witti a drain opening 98 theretiirough for draining 
water from the water collection space. The wall has a 
vent opening 100 theretiirough and pemnitling incoming 
air to replace outgoing water. The engine has a running 4s 
condition wherein the fuel system including the fuel filter 
water separator is pressurized, and an off condition 
wherein the fuel system and fuel filter water separator is 
not pressurized. As is known. It is lypfcal to drain col- 
lected water fi-om housing 72 witti the engine In tfie off so 
condition. This is done by allowing collected water to 
flow through drain opening 98, and allowing incoming 
vent air to flow through vent opening 100 to replace the 
outgoing water and allowflow thereof. In the noted pres- 
surized condition, fuel pressure in ttie fuel filter water ss 
separator provides pressurized fuel at vent opening 
1 00, such that if the control valve therefor is opened dur- 
ing the running condition of the engine, pressurized fuel 



sprays outwardly through vent opening 1 00. 
[0028] Drain valve 1 02 includes a housing 1 04, Fig. 
2, mounted to fuel filter water separator housing 72 by 
bolts 106, 108, 110, 112, Rgs. 2, 3, 12. 13, threaded 
into respective blind holes in increased thfckness sec- 
tion 114 of the fuel filter water separator housing wall. 
The drain valve housing has a first port 1 1 6, Figs. 9 and 
12 mating witti vent opening 100. The drain vah/e hous- 
ing has a second port 118, Rgs. 9 and 13, mating witti 
drain opening 98. The drain valve housing has a third 
port 120, Figs. 1 and 9, at the bottom thereof which is a 
combined vent and drain port and to which a drain hose 
122, Rgs. 2 and 3, may be connected at outer barbs 
124 and retained by clamp 126. 
[0029] An actuator member 1 28 in drain valve hous- 
ing 104 is actuatable between a closed position, Rgs. 1- 
7, and an open position, Rgs, 8-14. The dosed position 
blocks communication of first port 116 witti third port 
120 and blocks communication of second port 1 1 8 with 
ttiird port 120. TTie open position provides communica- 
tion of first port 116 with third port 120 and provides 
communication of second port 1 18 witii tiiird port 120. If 
actuator mennber 128 of drain vah« 102 Is actuated to 
ttie open position when ttie engine is in ttie noted off 
condition, collected water and vent air each fiow ttirough 
ttiird port 120, but in opposite directions, Rg. 9, as 
shown at drain stream 130 and vent air stream 132. 
Rrst port 1 1 6 draws air through the vent passage, to be 
described, from around drain stream 130 of collected 
water flowing In the opposite direction in thirti port 120. 
[0030] If actuator member 1 28 of drain valve 1 02 is 
actuated to the open positton when the engine is in ttie 
noted running condition, pressurized fuefspray from 
vent opening 100 and collected water from drain open- 
ing 98 of the fuel filter water separator housing each 
fiow through ttiird port 120 in ttie same direction as 
shown as fuel spray phantom arrow 1 34 and drain arrow 
130, Rg. 9. In such Instance, a pressurized fuel vent 
stream 134 from first port 116 joins drain stream 130 
from second port 118 at ttiird port 120, and streams 134 
and 130 flow in ttie same direction through port 120 to 
exitsarne, preferably through drain hose 122, Fig. 3. 
[0031] The drain vah« has prefen^d vertical or 
gravitational orientation of the ports, particulariy desira- 
ble for the noted non-pressurized drain cycle, i.e. witti 
ttie engine in the noted off condition. Third port 120 is 
gravitationally below second port 118 which in turn is 
gravitationally below first port 116. Third port 120 Is 
gravitationally below drain opening 98 which in turn is 
gravitationally below vent opening 1 00. 
[0032] In Rg. 2. actuator member 128 is a rotary 
piston 136 rotatable about a vertical axis 138. A vent 
passage 140, Rgs. 2, 4, 9, 12, has a first portion 142, 
Rgs. 4, 9, 12, extending radially through piston 136, rel- 
ative to axis 138, and a second portion 144, Figs. 4, 9, 
11, extending axially along a gap between piston 136 
and drain valve housing 104. In ttie open position of the 
vahre. Rg. 9, such gap is between a flat surface 146, 
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Rgs. 11,12, on the outer surface of the piston, and a 
notched surface 148 on the inner cylindrical surface of 
the drain vaive housing. First portion 142 of vent pas- 
sage 140 extends between an upstream end 150 and a 
downstream end 152. Rgs. 9 and 12. Second portion 5 
144 of vent passage 140 extends between an upstream 
end 143, Rg. 9, and a downstream end 145. Down- 
stream end 145 of second portion 144 is continuous 
with and in continuous communication with upstream 
end 150 of first portion 142, including in both of the 10 
noted open and closed positions. Downstream end 152 
of first portion 142 communicates with first port 116 
when piston 1 36 is in the noted open position, as shown 
in Rgs. 9 and 12. Downstream end 152 Is bloclced from 
communication with first port 1 16 when piston 1 36 is in 15 
the noted closed position, Rg. 4. An annular sealing 
grommet 154, Rgs, 2, 9, 12. radially bears between 
drain valve housing 1 04 and piston 1 36 at first port 1 1 6. 
Piston 136 is preferably formed with a ball socket por- 
tion 156, Rg. 2, at vent port 140 to facilitate engage- 20 
ment with sealing grommet 154 and rotation of piston 
136 while maintaining the seal. Upstream end 143 of 
second portion 144 of the vent passage is in communi- 
cation with third port 120 in each of the open and closed 
positions of the piston. ^ 
[0033] A drain passage 158, Rgs. 2, 4, 9, 13, has a 
first portion 160, Rgs. 4, 9, 13, extending radially in pis- 
ton 136, relative to axis 138, and a second portion 162 
extending axialty in piston 136. Rrst portion 160 
extends between an upstream end 164 and a down- 30 
stream end 166. Second portion 162 extends between 
an upstream end 168 and a downstream end 170. 
Upstream end 1 68 of second portion 1 62 is continuous 
with and in continuous communication with downstream 
end 1 66 of first potion 1 60 including in each of the noted 3s 
open and closed positions of the piston. Downstream 
end 1 70 of second portion 1 62 is in communication with 
third port 120 in each of the open and closed positions 
of the piston. Upstream end 1 64 of first portion 1 60 is in 
communication with second port 1 1 6 when piston 1 36 is 40 
in the open position as shown in Rgs. 9 and 13. 
Upstream end 164 is blocl<ed from communication with 
second port 118 when piston 136 is in the closed posi- 
tion, as shown in Rgs. 4 and 7. An annular sealing 
grommet 172, Rgs. 2, 7, 9, 13, radially bears between 4s 
drain valve housing 104 and piston 136 at second port 
118. Piston 136 is provided witii a second ball socket 
portion 174, Rg. 2, around drain passage 158 to facili- 
tate and maintain the seal against sealing grommet 1 72 
and to maintain such seal during rotation of piston 136. so 
[0034] Drain valve 102 includes an manually 
engageable upper handle 176, Rgs. 1 and 2, non-rotat- 
ably secured to piston 136 by roll pin 178. Coil spring 
180 is a return spring and biases the valve handle to 
return to the closed position, Rgs. 1-7, when released 55 
by the operator. Ball sockets 156 and 174 on piston 136 
in cooperation with grommets 154 and 172, respec- 
tively, axially locate piston 136 in housing 104 and retain 



the piston in the housing. Additional retention is prefer- 
ably provided by pin 182, Rgs. 8, 14, engaging the 
underside of housing lip 184, Rgs. 2, 14. In the closed 
position of the valve, Rg. 5, edge 184 of ttie handle is 
stopped against shoulder 186 of housing 104. When the 
valve is actuated to the open position, handle 176 is 
manually rotated by the operator 90*» counter-clockwise 
to the position shown in Rg. 10, with handle edge 188 
stopped against shoulder 190 of housing 104. O-ring 
192, Rgs. 4, 9, pemnits the noted rotation while sealing 
the interior of the valve. 

[00351 Figs. 1 5-1 8 show a further embodiment and 
use like reference numerals from above where appropri- 
ate to fiacilitate understanding. The rotational stops for 
the opening and closing movements of tiie valve 200 
are moved from the handle to the piston. As shown in 
Rgs. 16 and 1 8, piston 1 36 has an arcuate slot 201 with 
shoulders 202 and 204 at the ends thereof. In the 
closed position of the valve, Rg. 15, piston 136 is in its 
clockwise rotated position, Rg. 16, with shoulder 204 
stopped against radially inwardly projecting finger 206 
formed on the inner cylindrical surface of housing 104. 
In the open position of the valve, Rg. 17, piston 136 is 
rotated 90"* counter-clockwise, Rg. 18, and shoulder 
202 is stopped against finger 206. 
[0036] Rgs. 1 9-23 show a further embodiment and 
use like reference numerals from above where appropri- 
ate to facilitate understanding. Drain valve 218 has a 
housing 220 and an actuator member provided by a 
rotary piston 222 rotatable about a vertical axis and hav- 
ing an upper manually engageable operator handle 224 
nonrotatably secured to piston 222 by pin 226 and 
biased by spring 228 to return to the closed position, 
Rgs. 19 and 20. In Rg. 20, shoulder 230 of arcuate slot 
232 of piston 222 is stopped against radially Inwardly 
projecting finger 234 of the inner cylindrical surface of 
housing 220. Piston 222 is rotated 90° counter-clock- 
wise, as viewed in Rgs. 20 and 22, to the open position, 
Rg. 21, with shoulder 236 of arcuate slot 232 stopped 
against finger 234. 

[0037] A vent passage 238, Rg. 21 , has a first por- 
tion 240 extending radially in piston 222, relative to the 
noted vertical rotational axis of piston 222, and a sec- 
ond portion 242 extending axially In the piston. Rrst por- 
tion 240 of the vent passage extends between an . 
upstream end 244 and a downstream end 246. Second 
portion 242 of the vent passage extends between an 
upstream end 248 and a downstream end 250. 
Upstream end 244 of first portion 240 is continuous with 
and continuously communk^tes with downstream end 
250 of second portion 242 of the vent passage including 
in each of the open and dosed positions of the piston. 
Downstream end 246 of first portion 240 communteates 
Witt) first port 116 when the piston is in the open posi- 
tion, Rg. 21, and is blocked from communfcation with 
first port 1 1 6 when the piston is in the closed position, 
Rg. 1 9. Upstream end 248 of second portion 242 com- 
municates with third port 120 in each of the open and 
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closed positions of tlie piston. 
[0038] Drain passage 252, Rg. 21 . has a first por- 
tion 254 extending radially in piston 222, and a second 
portion 256 extending axially in piston 222. Rrst portion 
254 extends between an upstream end 258 and a 
downstream end 260. Second portion 256 of the drain 
passage extends between an upstream end 262 and a 
downstream end 264. Downstream end 260 of first por- 
tion 254 is continuous with and in continuous communi- 
cation with upstream end 262 of second portion 256 
including in each of the open and closed positions of the 
piston. Upstream end 258 of first portion 254 communi- 
cates with second port 118 when the piston is in the 
open position, Fig. 21, and is blocked from communica- 
tion with second port 118 when the piston is in the 
closed position. Fig. 19. Downstream end 264 of sec- 
ond portion 256 communicates with third port 120 in 
each of the open and closed positions of the piston, 
Rgs. 21 and 19, respectively. 
[0039] Rgs. 24-29 show a further embodiment and 
use like reference numerals from above where appropri- 
ate to facilitate understanding. Drain valve 278 has a 
housing 280 and an actuator member provided by a 
rotary piston 282 rotatable about a vertical rotation axis 
and having an upper handle 284 nonrotatably secured 
to piston 282 by pin 286 and biased to a closed position 
by retum spring 288. In the closed position, Rg. 24, 
shoulder 290. Rg, 25, of arcuate sfot 292 on the outer 
surface of piston 282 is stopped against radially 
inwardly projecting finger 294 of the inner cylindrical 
surface of drain valve housing 280. Upon rotation of the 
piston 90* counter-clockwise, as viewed in Rgs. 25 and 
27, to the open position, Rg. 26, shoulder 296 of arcu- 
ate slot 292 is stopped against finger 294. 
[0040] A vent passage 298, Rg. 26, has a first por- 
tion 300 extending radially through piston 282, relative 
to the noted vertteai rotattonal axis, and a second por- 
tion 302 extending axially along a gap between piston 
282 and drain valve housing 280. Rrst portk>n 300 of 
the vent passage extends between an upstream end 
304 and a downstream end 306. Second portion 302 of 
the vent passage extends between an upstream end 
308 and a downstream end 310. Upstream end 304 of 
the first portion 300 is continuous with and continuously 
communicates with downstream end 31 0 of second por- 
tion 302 of the vent passage including in each of the 
open and closed positions of the piston. Downstream 
end 306 of first portion 300 communteates with first port 
1 1 6 when the piston is in the open position, Rgs. 26, 28, 
and is blocked from communication with first port 116 
when the piston is in the closed position, Rg. 24. 
Upstream end 308 of second portion 302 communi- 
cates with third port 120 in each of the open and closed 
positions of the piston. 

[0041] Drain passage 312, Rg. 26, has a first por- 
tion 314 extending radially in the piston, and a second 
portion 316 extending axially in the piston. Rrst portion 
314 extends between an upstream end 318 and a 



downstream end 320. Second portion 316 of the drain 
passage extends between an upstream end 322 and a 
downstream end 324. Downstream end 320 of first por- 
tion 314 Is continuous with and in continuous communi- 
5 cation with upstream end 322 of second portion 31 6 of 
the drain passage including in each of the open and 
closed positions of the piston. Upstream end 31 8 of first 
portion 314 is in communication with second port 118 
when the piston is in the open position. Rgs. 26, 29, and 
10 is blocked from communteatlon with second port 118 
when the piston is in the closed position, Fig. 24. Down- 
stream end 324 of second portion 316 is in communica- 
tion with third port 120 In each of the open and closed 
positions of the piston. 
IS , [0042] Rgs. 30^8 show a further embodiment and 
use like reference numerals from above where appropri- 
ate to facilitate understanding. Drain valve 340 includes 
a drain valve housing 342 and an actuator member pro- 
vided by a rotary piston 344 rotatable about a vertfcal 
2o rotation axis and having an upper manually engageable 
handle 346 nonrotatably secured to piston 344 by pin 
348 and biased to the closed position. Rgs. 30, 34, 38. 
by retum spring 360. In the closed position, radially out- 
wardly projecting finger 352, Rg. 31, on the outer sur- 
25 face of piston 344 is stopped against shoulder 354 of an 
arcuate slot 356 fonned in the inner cylindrical surface 
of drain valve housing 342. Upon go** ck)ckwise rotation 
of the piston, as viewed in Rgs. 31 and 33. to the open 
position, Rg. 32, finger 352, Rg. 33, Is stopped against 
30 shoulder 358 of arcuate slot 356. 

[0043] Drain valve 340 includes an upper cap 360, 
Rg. 30, thread mounted on housing 342. Spring 350 
axially bears between cap 360 and a shoulder 362 on 
the piston and. in addition to the noted rotary bias, also 
as supplies axial bias such that piston 344 is axially biased 
downwardly against a pair of lower O-ring seals 364 and 
366. Figs. 30, 34, 37, 38. O-ring 364 is aligned with 
lower drain port 368 In lower horizontal wail 370 of 
housing 342. O-ring 366 is aligned with lower vent port 
4a 372 in horizontal wall 370. Ports 368 and 372 communi- 
cate with the noted third port 120 of the drain vah/e. Pis- 
ton 344 Is axially biased downwardly against O-rings 
364 and 366 In sealing relation. 
[0044] A vent passage 374, Rg. 32, has a first por- 
45 tion 376 extending radially In piston 344, and a second 
portion 378 extending axially in the piston. First portion 
376 extends between an upstream end 380 and a 
downstream end 382. Second portion 378 off the vent 
passage extends between an upstream end 386 and a 
50 downstream end 388. Upstream end 380 of first portion 
376 is continuous with and in continuous communica- 
tion with downstream end 388 of second portion 378 of 
the vent passage including in each of the open and 
closed positions of the piston. Downstream end 382 of 
55 first portion 376 is In communication with first port 1 1 6 
in each of the open and dosed positions of the piston, 
Rgs. 32 and 30, respectively. This is accomplished by 
an arcuate groove 384, Rgs. 30,32, 36, fonned in the 
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outer cylindrical surface of piston 344 communicating 
with downstream end 382 of first portion 376 of vent 
passage 374 and first port 116. Upstream end 386 of 
second portion 378 is in communication witfi third port 
1 20 through O-ring 366 and vent port 372 when the pis- 5 
ton is in the open position. Figs. 32, 35, 37. Upstream 
end 386 is bloclted from communication with vent port 
372 and third port 120 when the piston Is in the closed 
position, Rgs. 30, 38. 

[0045] Drain passage 400, Rg. 32, has a first por- 10 
tion 402 extending radially in piston 344, and a second 
portion 404 extending axially In piston 344, Rrst portion 
402 extends between an upstream end 406 and a 
downstream end 408. Second portion 404 of the drain 
passage extends between an upstream end 412 and a 15 
downstream end 414. Downstream end 408 of first por- 
tion 402 is continuous with and in continuous communi- 
cation with upstream end 412 of second portion 404 of 
the drain passage including in each of the open and 
closed positions of the piston. Upstream end 406 of first 20 
portion 402 communicates with second port 11 8 in each 
of the open and closed positions of the piston, Rgs. 32 
' and 30, respectively. This is accomplished by an arcu- 
ate groove 41 0 fonned in the outer cylindrical surface of 
piston 344 communicating with upstream end 406 of 2s 
first portion 402 of drain passage 400 and second port 
1 1 8 in each of the open and closed positions of the pis- 
ton. In an alternative, either or both of vent and drain 
passage arcuate grooves 384 and 410 may be fonned 
in the inner cylindrical surface of the drain valve hous- 30 
Ing. Downstream end 414 of second portion 404 com- 
municates vMh third port 120 ttirough O-ring 364 and 
drain port 368 when the piston is in the open position,, 
Rgs. 32 and 37. Downstream end 414 of second por- 
tion 404 is blocked from communication with drain port as 
368 and tiiird port 120 when tiie piston is in the closed 
position, Rgs. 30 and 38. 

[0046] Rgs. 39-45 show a further embodiment and 
use lilte reference numerals from above where appropri- 
ate to facilitate understanding. Drain valve 430, Rg. 39, 40 
includes a drain valve housing 432 having an actuator 
member provided by a rotary piston 434 rotatable about 
a vertical rotation axis and having an upper manually 
engageable handle 436 nonrotatably secured to piston 
434 by pin 438 and biased to the dosed position, Rgs. 45 
39, 45, by retum spring 440. A bottom end cap 442 is 
mounted to the housing in threaded relation to axially 
locate and retain the piston in the housing and to pro- 
vide an axial stop for lower springs 444 and 446, Rg. 
43, axially biasing annular sealing grommsts 448 and so 
450 axial V upwardly against the bottom of ttie piston at 
respective vent and drain ports 452 and 454. A lower 
cup-shaped retainer member 456 has respective vent 
and drain ports 458 and 460 therethrough aligned witii 
respective vent and drain ports 452 and 454 and the ss 
respective openings in respective annular seals 448 
and 450 and the respective hollow interiors of springs 
444 and 446. Springs 444 and 446 bear axially between 



retainer member 456 and respective annular seals 448 
and 450. Retainer member 456 is held in place by lower 
end cap 442 and is sealed to housing 432 by O-ring 
462. 

[0047] In the open position of drain valve 430, Rgs. 
41 , 43, 44, vent air 1 32 flows upwardly through third port 
120, vent ports 458 and 462 then through portions 464 
and 466, Rg. 41 of vent passage 468 to first port 116 
communicating with vent opening 100. The collected 
water drain stream 130 flows from drain opening 98 to 
second port 118 then through portions 470 and 472 of 
drain passage 474 then through drain ports 454 and 
460 to third port 120. 

[0048] Rgs. 46-51 show a further embodiment and 
use like reference numeral from above where appropri- 
ate to facilitate understanding. Drain valve 500 includes 
a drain valve housing 502 and an actuator member pro- 
vided by a rotary piston 504 rotatable about a vertical 
rotation axis and having an upper manually engageable 
handle 506 nonrotatably secured to piston 504 in keyed 
relation, such as square fit 508 or the like, and biased to 
ttie closed position, Rg. 47, by return spring 510. Vent 
passage 512, Rg. 49, extends from first port 116 radi- 
ally at 514 in tiie piston ttien axially at 516 In tiie piston 
ttirough lower vent port 518 through bottom wall 520 of 
the housing when tiie piston is in the open position, 
Rgs. 49, 50, Vent port 518 in turn communicates with 
annular passage 522 around drain port 524 at third port 
120. Axial vent passage portion 516 Is blocked from 
communfcation witti vent port 518 in bottom wall 520 
when ttie piston is in ttie closed position, Rg. 47. Radial 
portion 51 4 of the vent passage is blocked from commu- 
nication with first port 116 when the piston is in tiie 
closed position, Rg. 47. Drain passage 526 has a por- 
tion 528 extending radially from second port 1 18 and a 
portion 530 extending axially and communicating with 
drain port 524 and ttiird port 120 In each of ttie open 
and dosed positions of the piston, Rgs. 49 and 47, 
respectively. O-rings 532 and 534 permit ttie noted rota- 
tion and seal the interior of the vah«. Additional O-rings 
536 and 538 are provided around respective portions 
514 and 528 of respective vent and drain passages 512 
and 526. 

[00491 Figs. 54-60 show a further embodiment and 
use like reference numerals from above where appropri- 
ate to facilitate understanding. Drain valve 550 indudes 
a drain valve housing 552 and an actuator member pro- 
vided by a reciprocal plunger 554 preferably reciprocal 
along a vertical reciprocation axis. A vent passage 556 
has a first portion 558 extending from first port 1 1 6 radi- 
ally in drain valve housing 552, relative to the noted 
reciprocation axis 560, a second portion 562 extending 
axially in housing 552 along plunger 554, a thirti portion 
extending radially in housing 552, a fourth portion 556 
extending axially In housing 552, and a fifth portion 568 
extending radially in housing 552. Radial portions 558 
and 564 are joined by axial portion 562 when plunger 
554 is in the open position, Rg. 55. Axial portion 566 is 
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radially spaced from axial portion 662. Vent air 132 
through the vent passage flows from third port 120 
through portion 568 then axially through portion 566 
then radially through portion 564 then axially through 
portion 562 then radially through portion 558 to first port 5 
116 and vent opening 100. Housing 552 has a drain 
chamber 570 and a vent chamber 572 spaced from 
each other by a dividing wall 574. Plunger 554 recipro- 
cates in the vent and drain chambers between open and 
closed positions. Figs. 55 and 54, respectively. In the u 
open position, Fig. 55, collected water 130 flows from 
drain chamber 570 along plunger 554 into third port 
120, and vent air 132 flows in the opposite direction 
through third port 120 toward plunger 554 and then 
enters the vent passage at portion 568. Drain passage 15 
576 has a first portion 578 extending radially in drain 
valve housing 552, relative to axis 560, and a second 
portion 580 extending axially along plunger 554 to third 
port 120. O-ring seals 582,584,586 are provided along 
the plunger for sealing the respective passages. A self- so 
biasing molded rubber or plastic cap 588 is secured to 
the top of the plunger and biases the plunger upwardly 
to the closed position. Rg. 54. To open to valve, the 
operator manually pushes down on cap 588 as shown 
at an-ow 589, Rg. 55. Altematively, or in addition, a 2s 
retum spring 590 may be provided to bias plunger 554 
upwardly to the closed position. 
[0050] Rg. 61 shows a further embodiment and 
uses like reference numerals from above where appro- 
priate to facilitate understanding. Drain valve 600 ao 
includes a drain valve housing 602 having an actuator 
member provided by a rotary piston 604 rotatable about 
a vertical rotation axis and having an upper manually 
engageable handle 606 nonrotatably secured to piston 
604 by pin 608 and biased by return spring 610, as as 
above. Vent passage 612 has a first portion 614 extend- 
ing radially through piston 604, relative to the noted 
rotation axis, and a second portion 616 extending axi- 
ally through housing 602. The operation of drain valve 
600 is like that descn*bed above except that the axial 40 
portion 616 of the vent passage extends through the 
drain valve housing 602 rather than extending along a 
gap between piston 604 and housing 602, and rather 
than extending through piston 604. 
[0051] It is recognized that various equivalents, 4s 
alternatives and modifications are possible within the 
scope of the appended claims. 

Claims 

so 

1. A drain vah/e tor a fuel filter water separator for an 
internal combustion engine, said fuel filter water 
separator having a housing defining a water collec- 
tion space and a vent space, the housing having a 
wall with a drain opening therethrough for draining 55 
water from said water collection space, and having 
a vent opening therethrough and pemiitting incom- 
ing air to replace outgoing water, said engine hav- 



ing a running condition wherein said fuel filter water 
separator is pressurized, said engine having an off 
condition wherein said fuel filter water separator is 
not pressurized, said drain valve comprising a 
housing mounted to said fuel filter water separator 
housing and having a first port mating with said vent 
opening, a second port mating with said drain 
opening, and a third port, and an actuator member 
in said drain valve housing and actuable between a 
closed position blocking connmunteatlon of said first 
port with said third port and blocking communtea- 
tlon of said second port with said third port, and an 
open position providing communication of said first 
port with said third port and providing communtea- 
tlon of said second port with said third port such 
that if said actuator member of said drain valve is 
actuated to said open position when said engine is 
in said off condition, collected water and vent air 
each flow through said third port in opposite direc- 
tions. 

2. The invention according to claim 1 comprising a 
vent passage through said actuator member or 
extending along a gap between said actuator mem- 
ber and said drain valve housing or extending 
through said drain valve housing and communicat- 
ing with each of said first and third ports when said 
actuator member is In said open position, and 
blocked fi'om communteation with at least of one of 
said first and third ports when said actuator mem- 
ber is in said closed position. ' 

3- The Invention according to daim 1 wherein said 
actuator member is a rotary piston rotatable about 
an axis, and comprising a vent passage having a 
first portion extending radially in or through said pis- 
ton, relative to said axis, and a second portion 
extending axially in said piston or along a gap 
between said piston and said drain vaNe housing. 

4- The invention according to claim 1 wherein said 
actuator member is a rotary piston rotatable about 
an axis, and comprising a drain passage having a 
first portion extending radially in said piston, relative 
to said axis, and a second portion extending axially 
In said piston, 

5. The invention according to daim 1 wherein said 
actuator member is a rotary piston rotatable about 
an axis and having a vent passage with a first por- 
tion extending radially, relative to said axis, and a 
second portion extending axially, and having a drain 
passage with a first portion Ending radially, rela- 
tive to said axis, and a second portion extending 
axially. 

6. The Invention according to claim 1 wherein said 
actuator member is a reciprocal plunger redprocal 
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along an axis, and comprising a vent passage hav- 
ing a first portion extending radially in said drain 
valve housing, relative to said axis, and a second 
portion extending axially in said drain valve hous- 
ing. 5 

7. A drain valve for a fuel filter water separator for an 
internal combustion engine, said fuel filter water 
separator having a housing defining a water collec- 
tion space and a vent space, the housing having a io 
wail with a drain opening therethrough for draining 
water from said water collection space, and having 

a vent opening therethrough and permitting incom- 
ing air to replace outgoing water, said engine hav- 
. ing a running condition wherein said fuel filter water 75 
separator is pressurized, said engine having an off 
condition wherein said fuel filter water separator is 
not pressurized, said drain valve comprising a 
housing mounted to said fuel filter water separator 
housing and having a first port mating with said vent 20 
opening, a second port mating with said drain 
opening, and a third port, and an actuator member 
in said drain valve housing and actuable between a 
closed position blocking communication of said first 
port with said third port and blocking communk:a- 2s 
tion of said second port with said third port, and an 
open position providing communteation of said first 
port with said third port and providing communica- 
tion of said second port with said third port, and 
such that if said actuator member of said drain 30 
valve is actuated to said open positiori when said 
engine is in said off condrtton, collected water and 
vent air each flow through said third port in opposite 
directions, said drain valve having a drain passage 
communicating between said second and third 3s 
ports at upstream and downstream ends, respec- 
tively, said drain valve having a vent passage com- 
municating between said third and first ports at 
upstream and downstream ends, respectively, said 
vent passage having an inl^ at said upstream end 40 
of said vent passage, said drain passage having an 
outlet at said downstream end of said drain pas- 
sage, said vent passage inlet being in the same 
port, namely said third port, as said drain passage 
outlet. 45 

8. The invention according to claim 1 or claim 7 
wherein fuel pressure in said fuel filter water sepa- 
rator during said running condition of said engine 
provides pressurized fuel at saM vent opening, so 
such that if said actuator member of said drain 
valve is actuated to said open position when said 
engine is in said running condition, pressurized fuel 
spray from said vent opening and collected water 
from said drain opening of said fuel filter water sep- ss 
arator housing each flow through said third port in 
the same direction. 



9. The invention according to daim 7 wherein during 
said off condfb'on of said engine with said fuel filter 
water separator not pressurized, said first port 
draws air from said vent passage from the side of 
the drain stream of said collected water flowing in 
the opposite direction in said third port. 

10. The invention according to daim 8 wherein during 
said off condition of said engine with said fuel filter 
water separator not pressurized, said first port 
draws air through said vent passage from around 
the drain stream of said collected water flowing In 
the opposite direction in said third port, and such 
that if said drain vah^ is actuated to said open posi- 
tion during said running condition of said engine 
with said fuel filter water separator pressurized, a 
pressurized fuel vent stream from said first port 
joins said drain stream from said second port at 
said third port and flows through said third port in 
the same direction as said drain stream. 
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